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Summary 

Forster, P.I. (2013). Reinstatement of intraspecific taxa for Bosistoa pentacocca (F.Muell.) 
Baill. (Rutaceae) with a new combination B. pentacocca subsp. connaricarpa (Domin) RI.Forst. 
Austrobaileya 9(1): 60-65. Geographic variation in morphology of Bosistoa pentacocca is discussed 
and the recognition of subspecies is proposed with the new combination B. pentacocca subsp. 
connaricarpa (Domin) RI.Forst. Typification of the name Bosistoa connaricarpa Domin is reviewed 
with the holotype designated as being at K. 
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Introduction 

Bosistoa pentacocca (F.Muell.) Baill. as 
defined by Hartley (2013), is a variable 
species from eastern Australia with numerous 
geographically discrete population centres 
(Map 1). This revised his initial analysis of 
these same populations as comprising one 
species with three varieties, with each variety 
based on discrete population centres and 
defined on leaf morphology (Hartley 1977). 
In this instance Hartley’s use of variety was 
equivalent to that of subspecies (sensu Forster 
2005; Duretto & Forster 2007) wherein 
the relevant taxon is confined to a discrete 
geographic region and is morphologically 
distinct. Hartley’s (2013) more conservative 
taxonomic conclusion was based on the greater 
number of collections now available and that 
the previously perceived differences between 
taxa were no longer valid. Diverse chemical 
evidence also tends to support a single 
species, albeit with some variation between 
populations (Auzi et al. 1997; Brophy et al. 
2007), although both these studies sampled 
only a small number of populations. 
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Notwithstanding Hartley’s (2013) 
conclusion, there remain clear morphological 
differences between the most southern and 
the other population centres, principally 
the number of leaflets in each leaf and the 
number of secondary (lateral) veins per side 
of the primary (midrib) vein in each leaflet. 
These differences are easily discernible both 
in the field and on herbarium material and 
persist in material of known origin cultivated 
in a common garden. Although occasional 
collections exhibit divergence towards the 
other morphotype, the overall differences 
are consistent within a given geographic 
area (Map 1). My conclusion is that two 
intraspecific taxa can still be recognised 
within Bosistoa pentacocca (maintaining 
the status quo of Forster 1997, 2002, 2007, 
2010; Harden et al. 2006); however, I prefer 
the rank of subspecies rather than variety 
as the latter taxonomic category is more 
suited to within population variation. The 
existence of some populations (see below) 
exhibiting intermediate combinations of 
characters are to be expected and demonstrate 
continuity as required by Stebbins (1950), viz. 
“subspecies....connected....by a series of 
intergrading forms”. 
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If a metapopulation concept (Hanski 
& Gilpin 1991; Freckleton & Watkinson 
2002) is applied to Bosistoa pentacocca 

then it can be hypothesised that the species 
consists of at least six, geographically 
discrete, metapopulations with B. pentacocca 
subsp. pentacocca existing as a single 
metapopulation (1 on Map 1). Each of the 
metapopulations comprise few to many 
populations or subpopulations in ‘core’, 
possibly refugial areas, with occasional outlying 
populations/subpopulations. Applying this 
hypothesis, the ‘core’ area for B. pentacocca 
subsp. pentacocca exists within the Border 
Ranges (McPherson/Macleay overlap) centre 
of plant species richness and endemism of 
southeast Queensland and northeast New 
South with a concentration of populations 
on the basalt flows associated with the Mt 
Warning caldera and an ‘outlier’ population 
at Mt French, Boonah. Five metapopulations 
can be hypothesised for B. pentacocca subsp. 
connaricarpa (viz. 2. Mt Dryander - Conway 
Range area; 3. Eungella - Kuttabul area; 4: 
Rockhampton area; 5. Bulburin - Miriam 
Vale area; 6. Mt Urah - Cold Creek area (Map 
1). These proposed metapopulations remain 
to be tested using molecular data, although it 
is perhaps likely that most are refugial in a 
genetic sense (i.e. with little existence of active 
gene flow apart from within catchments). 
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Materials and methods 

Populations of Bosistoa pentacocca 

throughout its known range in Queensland 
were examined in the field. Herbarium 
collections at BRI and CANB were reviewed, 
plus online or scanned images of selected 
specimens at K and MEL. 

Common abbreviations in the specimen 
citation text include NP (National Park), SF 
(State Forest) and TR (Timber Reserve). 

Taxonomy 

Bosistoa pentacocca (F.Muell.) Baill., Hist. 
PI. 4: 470 (1873); Euodiapentacocca F.Muell., 
Fragm. 3: 41 (1862); B. sapindiformis F.Muell. 
ex Benth., FI. Austral. 1: 359 (1863), nom. 

illeg.', Acradenia bosistoi F.Muell., Pap. 
& Proc. Roy. Soc. Tasmania 8: 8 (1868) 
& Fragm. 6 167 (1868), nom. illeg. Type: 
New South Wales. Clarence River, s.dat., H. 

Beckler s.n. (holo: MEL 67499, online image!; 
iso: K 000717477, online image!, P 04355028, 
online image!). 

The species description is as per Hartley 
(2013) and two subspecies are recognised here. 
The specimens cited are representative of the 
six proposed metapopulations (numbered as 
above). 

Key to the subspecies of Bosistoa pentacocca 

1 Leaves with 3-5(-6) leaflet pairs; leaflets with 16-30 secondary (lateral) 
veins per side of primary (midrib) vein.B. pentacocca subsp. pentacocca 

1. Leaves with 1 or 2 (rarely 3) leaflet pairs; leaflets with 13—16(—18) 
secondary (lateral) veins per side of primary (midrib) 
vein. 

Bosistoa pentacocca subsp. pentacocca 
B. pentacocca var. pentacocca Hartley, J. 
Arnold Arbor. 58: 423 (1977). 

Leaves imparipinnate, 14-45 cm long, with 
3-5 (rarely 6) leaflet pairs; terminal leaflet 
usually oblanceolate, more rarely elliptic- 
oblong, subterminal leaflets oblanceolate, 
elliptic-oblong to narrowly elliptic, margins 
of all leaflets crenate to coarsely serrate, 
rarely entire, with 16-30 secondary (lateral) 
veins per side of primary (midrib) vein. 

.B. pentacocca subsp. connaricarpa 

Selected specimens examined'. Queensland. Moreton 

District: Ormeau, corner of Barrenjoey & Upper 
Ormeau Roads, Jan 1995, Forster PIF16086 & Leiper 

(BRI); NW slopes of Mt French, Apr 1982, Bird s.n. 

(BRI [AQ339215]); Mt French, NW slopes, 7.8 km 
WNW of Boonah, Jan 1983, Guymer 1847A & Jessup 

(BRI, CANB, MEL, NSW); Tambourine Mt, in Guanaba 
Gorge, Mar 1947, Blake 17387 (BRI); Numinbah Forest 
Reserve, c. 15 km SW of Nerang, southern slope of 
Pages Pinnacle, Jan 2006, Halford Q8958 (BRI); Upper 
Currumbin Creek, Tomewin Range, Oct 1981, Williams 

81250 (BRI); Nicholl Scrub NP, Currumbin Valley, Feb 
2011, Forster PIF37846 & Fernando (BISH, BRI, MEL); 
Egg Rock/Prison Farm track Nixons Creek, Lamington 



62 

NP, Nov 1993, Grimshaw G168 (BRI); Cave Creek, 
Natural Bridge [Springbrook] NP, Numinbah Valley, 
Mar 1978, Field s.n. (BRI [AQ264150], New South 
Wales. North Coast: Booyong Recreation Reserve, Big 
Scrub Remnant, Feb 1987, Floyd s.n. (BRI [AQ495572]). 

Distribution and habitat: Bosistoa 
pentacocca subsp. pentacocca is endemic 
to southeast Queensland (northern limit at 
Ormeau) and northeast New South Wales 
(south to the Clarence River) (Map 1). A 
western, outlying population occurs at Mt 
French, Boonah. It is found in rainforest 
(araucarian notophyll to microphyll 
vineforest) on diverse substrates (basalts, 
metasediments) predominantly on alluvium 
and colluvium along ephemeral watercourses. 

Notes: The most commonly encountered 
morphological state for this subspecies has 
plants with leaves with 4 or 5 leaflet pairs and 
predominantly oblanceolate leaflets that are 
always toothed. Occasionally the leaflets are 
more or less entire, but they are usually mixed 
in with toothed leaflets on the same branch. 
Fertile branchlets generally have leaflets at the 
larger end of the recorded dimensions whereas 
in Bosistoa pentacocca subsp. connaricarpa, 
the leaflets are usually much smaller and tend 
to be elliptic in shape. 

Bosistoa pentacocca subsp. connaricarpa 
(Domin) P.I.Forst., comb, et stat. nov.; B. 
connaricarpa Domin, Feddes Repert. Spec. 

Nov. Regni Veg. 12: 390 (1913); B. pentacocca 
var. connaricarpa (Domin) T.G.Hartley, J. 
Arnold Arbor. 58: 424 (1977). Type citation: 
“Queensland: Rockhampton, leg. Dallachy”. 
Type: Queensland. Port Curtis District: 

Rockhampton, 12 December [1862], [J. 

Dallachy s.n.] (holo: K, image!). 

Bosistoa pentacocca var. dryanderensis 

T.G.Hartley, J Arnold Arbor. 58: 425 (1977). 
Type: Queensland. North Kennedy District: 

Mt Dryander, 11 August 1972, V.K. Moriarty 
968 (holo: CANB; iso: BRI). 

Leaves imparipinnate or pinnately trifoliate, 
9-30 cm long, with 1 or 2, rarely 3 leaflet 
pairs; terminal leaflet usually elliptic, 
subterminal leaflets oblanceolate to elliptic 
or narrowly elliptic, margins of all leaflets 
entire, or crenate to coarsely serrate, with 
13—16(—18) secondary (lateral) veins per side 

Austrobaileya 9(1): 60-65 (2013) 

of primary (midrib) vein. 

Additional selected specimens examined: Queensland. 
North Kennedy District: 2*Portello’s Crossing, 
Dryander Creek, base of Mt Dryander, Feb 1994, Forster 

PIF14859 & Bean (A, BRI, CNS, MEL); 2Sawmill 
Beach, Whitsunday Island [Whitsunday Islands NP], 
Sep 1990, Batianoff9009838 & Batianoff (BRI; BISH, 
LAE o.v.); impulse Creek, SF299 Conway, May 1991, 
Forster PIF8300 & McDonald (BRI, CNS, K, MEL). 
South Kennedy District: 3Mt Blackwood, S side c. 

5 km from Kuttabul, Jun 1984, Champion 68 (BRI); 
3Mt Adder, southern base. Mount Jukes NP, Apr 1991, 
Forster PIF8115 & McDonald (BRI, CANB, CNS, K, L); 
3Camerons Pocket, 12 km W of Calen [Mia Mia SF], Jan 
2003, Hambleton 4 (BRI); 323 km S of Eungella Dam 
Road on Cockies Creek Road, Crediton SF, Sep 2002, 
Gumming 21133 (BRI). Port Curtis District: 4Black 
Creek, SW base of Mt Sleipner, Mar 1989, Forster 

P1F4999 & Hoy (BRI, CANB, CNS, K, L, MEL, MO, 
NSW, US); 5TR115 [now Castle Tower NP], Mt Coulston, 
9 km NNW of Bororen, Sep 1989, Gibson TOI828 (BRI); 
5Bindaree, NE of Miriam Vale & just S of Arthurs Seat, 
Jun 1995, Meter RM911 (BRI); 5TR122, Wietalaba [now 
Wietalaba NP], 32 km S of Calliope, Oct 1989, Gibson 

TO1740 (BRI, CANB); 5TR202 [now Bulburin NP], Feb 
1995, Forster P1F16176 (BRI, CNS, MEL); 52.5 km N 
of Glassford Vale, TR353 [now Dawes NP], Sep 1989, 
Forster PIF5674 & Bean (BRI, CANB); 5Bulburin NP, 
Pine Creek headwaters, Jan 2009, Forster PIF34931 

6 Brushe (BRI, MEL); 5Bulburin NP, Cassilus Creek, 
Jan 2009, Forster P1F34944 et al. (BRI, CNS). Burnett 

District: 5SF 695 Kalpowar, Mt Fort William, Mar 
2000, Forster PIF25439 & Booth (BRI, CNS). Wide 

Bay District: 6SF50 Glenbar, 1 km WSW of Mt Urah 
summit [now Glenbar NP], Feb 1993, Forster PIF 13130 

& Machin (BRI); 6Glenbar NP, Cold Creek catchment, 
8 km NW of Miva, Dec 2008, Forster PIF34782 et al. 

(BRI). *  superscript number refers to the metapopulation 
in Map 1 

Distribution and habitat: Bosistoa 
pentacocca subsp. connaricarpa occurs in 
eastern Queensland in five metapopulations 
from Mt Dryander to northeast of Gympie 
(Map 1). It invariably occurs in rainforest 
(microphyll to notophyll vineforest, often with 
Araucaria cunninghamii Aiton ex A.Cunn.) 
on diverse substrates (andesites, basalts, 
granites, granodiorites), often on alluvium or 
colluvium along ephemeral watercourses. 

The type of B. pentacocca subsp. 
connaricarpa is from ‘Rockhampton’; and 
the subspecies has only been recollected from 
the Mt Sleipner locality in this general area, 
thus this proposed metapopulation (4 on Map 
1) consists of a single population. By contrast 
the other metapopulations are more diverse (2 
has at least seven populations, 3 has at least 
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four populations, 5 has at least 13 populations 
and 6 has at least two populations). 

Typification: Domin (1913) cited a 
single collection in the protologue for 
Bosistoa connaricarpa, viz. “Queensland: 
Rockhampton, leg. Dallachy”. Earlier he 
had stated “I  give descriptions of new forms 
according to specimens preserved in the 
herbarium of the Royal Botanic Gardens at 
Kew” when basing names on collections other 
than his own from Australia (Domin 1911). It 
can be concluded from this that a holotype for 
this name should be at Kew. 

Hartley (2013) gives the type of this taxon as 
“Rockhampton, Qld, 5 Feb. 1863, J.Dallachy, 

iso: MEL”.  Earlier he stated “Type: Dallachy, 

February 5,1863, Queensland, Rockhampton” 
with an isotype at MEL (Hartley 1977). There 
are two sheets at MEL (67497 & 67503) of 
this collection, both labelled as an isotype by 
Hartley in January 1977. Both of these sheets 
have original collection labels from Dallachy 
with his collection number #297 and the 
locality of “Devils Creek”, but no mention of 
Rockhampton. 

There exists atK a sheet with a ‘  Phytologic 
Museum of Melbourne’ label stating “Bosistoa 
sapindiformis F.M. Rockhampton” (although 
the specimen can now be clearly identified as 
Bosistoa pentacocca subsp. connaricarpa). 

The handwriting on this label is Mueller’s. 
Whilst there is no mention of a collector or 
specific date on this label, further evidence 
can be found in a field label attached to the 
bottom left corner of the sheet. This field 
label is written in Dallachy’s hand using blue 
crayon and amongst various points on plant 
habit, states “12 Dec”. Dallachy is known to 
have made collections in the Rockhampton 
area “at least from the 5th [of] January 1863” 
to “at least April 16th” (Blake 1954) and this 
field label indicates that he was active there 
three weeks earlier. Prior to the Rockhampton 
area, Dallachy collected about Brisbane 
(Blake 1954). 

It is unlikely that Domin saw any of the 
MEL sheets discussed and although labelled 
as isotypes by Hartley they are not duplicates 
of the K material as they were collected on 
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a different date. Mueller distributed material 
sent to him by collectors to many herbaria, 
often with inadequate or different labels 
to that of those that were retained in MEL. 
Collectors such as Dallachy also often 
recollected material and it can be difficult  to 
ascertain the specific collections subsequently 
cited by Mueller and others as they were 
generally unmounted in the 1800s and often 
with multiple sheets. 

Precisely where Dallachy made his 
“Rockhampton” collection can probably 
never be resolved; however, it is likely that he 
returned to the same vicinity on subsequent 
occasions and so the collections by him of this 
plant in K and MEL may be from the same 
spot. His locality “Devils Creek” is possibly 
equivalent to Frenchmans Creek in a modern 
context for the Rockhampton area as this 
ephemeral watercourse flows into the Fitzroy 
River at Devils Elbow. The known locality 
for Bosistoa pentacocca at the southwestern 
base of Mt Sleipner is on the eastern side of 
Black Creek that is east of Mt Berserker and 
only about 3 km in a direct line from where 
Dallachy may have collected his specimens. 
Suitable habitat still exists in the upper 
reaches of Frenchmans Creek and should 
be explored to determine if  B. pentacocca 

populations persist. 

Notes: Several populations of this 
subspecies occasionally exhibit characteristics 
of B. pentacocca subsp. pentacocca. These 
are at Kalpowar, Bulburin and Mt Urah (all 
at the southern end of the northern subspecies 
range) where the leaves can occasionally have 
three leaflet pairs; however, these are mixed 
in with leaves predominantly of 1 or 2 leaflet 
pairs. 
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Map 1. Distribution of Bosistoa pentacocca in eastern Australia. Numbered areas refer to proposed metapopulations 
(1 -B.pentacocca subsp. pentacocca A, outlier population at Mt French arrowed; 2-6-B. pentacocca subsp. 
connaricarpa • . 


